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(57) Abstract: A threaded joint 
for "an oil well pipe, characterized 
as having a screw part and/or a 
metal-metal contacting part with no 
screws which have, formed thereon, 

1) a lubricating coaling of an 
inorganic polymer having a skeleton 
of M (metal atom)-0 (oxygen) and 
containing a solid lubricating agent 
dispersed and incorporated therein, 

2) a phosphate coating and the above 
lubricating coating of an inorganic 
polymer 3) a Cu plating layer, and 
the above lubricating coating of an 

• • . ..J. , . . inorganic polymer or a lubricatinfi 

coating of a resm contammg a solid lubricatmg agent dispersed and incorporated therein, or 4) the above lubricating coatine of an 
inoiBanic polymer or the above lubricating coating of a resin, and a rust-inhibiting coating containing an alkali metal or alkaline 
earth metal salt of a caitoxylic acid. The threaded joint for an oil well pipe can prevent the occurrence of galling in repeated 
make-up and break-out operations and at the same time secure high oil-iightncss. with no use of a liquid lubricating agent such 
as a compounded grease. * -e*-*" 
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AsM(R=2) 




AsM(R=2) 


Ti-0(M=l) 
MoS 2(^1=2. 5) 
mf8(M=l,5) 

t=30 


6 


SB(R=5) 


Ti-0(M=1) 
MoS.(M=0. 35) 
t=20 


SB(R=5) 


Ti-0(M=1) 
MoS: (M=0. 35) 

t=20 


7 


SB(R=10) 


Ti-0(M=1) 
MoS j (M=5. 5) 
lllb'(M=3. 5) 
t=20 


AsM(R=2) 




8 


SB(R=4) 


Ti-0(M=1) 
MoS-. (M=5) 
lll&(M=1.5) 
t=5 


SB{R=4) 


Ti-0(M=1) 
MoS a (M=5) 
^IS(M=1.5) 

t=5 


9 


AsM(R=2) 


Ti-0(M=1) 
MoS-.-(M=2) 
IIIS(M=1.5) 
t=10 


AsM(R=2) 


Ti-0(M=1) 
MoS.. (M=2) 
mis (M= 1.5) 
t=15 


(dE) AsM:WS"I, G 
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^3 



No 














1 0 


SB(R=10) 


1* ^v/ttt)ii(M=l) 
t=20 


SB(R=10) 


-*'^^m)ii(M=i) 

MOO:- VM-1; 

t=20 


1 1 


AsM(R=2) 




N(t=2) 

r nil 1 V L ~ i u / 


WS.(M=1) 
t=35 


1 2 


SB(R=10) 

P-Mn(t=I5) 


I* ^•>8t»ii(M=l) 
MoSv (M=l) 
t=30 


AsM(R»2) 




1 3 


AsM(R=2) 


(|i^20R/dm-) 


AsM(R=2) 


Cu-P(t=10) 
(|i^20R/dni-) 


1 4 


AsM(R=2) 




SB(R=10) 


P-Mn(t=15) 
(*-!20R/din-') 



^4 



1 ~ 1 oias 




1 llSi 


«?a-Ci«WtS^4 0 0t:-C2 4Hr»D|?!i. ^<0?^ 


1 2~ 1 5(Hli 




1 6[5lS 


^r£T'««fl-(:ri^4 0 ot:-c-2 4H r^SRi. 


1 7~2 oiaa 





■t^£ioh. ^4{Z7f:-rXo\Z. l~10ls]i. 1 2~ 1 5[H]g <!: 1 7~2 OS 

B(i^fi;cT^f+it • ^yj^ttt^, 1 ling 1 1 easii^taicTSg^ttt 

0 «i!5{tltiiSi:^f+tt h/u^'0^#^«5tc^j^i-o 
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1 0 r p m 




1 0 3 4 0 f t • I b s 



^6 



No. 






^) 




7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


1 


O 


o 


0 


o 


o 


o 


o 


o 


o 


o 


X 








mi- 


2 


0 


o 


0 


o 


0 


o 


o 


o 


o 


0 


0 


o 


o 


o 


mi- 


3 


0 


o 


0 


o 


o 


o 


o 


o 


o 


0 


0 


o 


o 


A 




4 


o 


o 


o 


o 


o 


o 


o 


o 


0 


o 


o 


o 


o 


o 




5 


o 


0 


0 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


X 




6 


o 


0 


0 


o 


0 


o 


o 


o 


0 


0 


0 


o 


o 


A 


mi 


7 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


0 


o 


o 


o 


mi 


8 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


mi 


9 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


mi 


1 0 


o 


o 


o 


o 


o 


A 


X 
















1 'z^soMi^nm^Si 


1 1 


o 


o 


o 


o 


o 


o 


o 


X 
















1 2 


o 


o 


o 


o 


o 


X 


















1 2^B<Dmi-fnm^SL 


1 3 


o 


o 


o 


o 


o 


A 


X 
















1 2iH]e(75i«f^itft^a 


1 4 


o 


A 


A 


A 


X 


X 


















1 2l5]g(7)i^MltS^S 



m o-im^wi.mL. a: 



( 1 ) tKm No. 1 

w-i^mm''3. 5 u m<Dm^(r>i^'^%'f-9yT^v=i^i^ K 1 L r filial: ^ U y' 
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(2) «iifeNo. 2 

1 . 8 m(7)-S£{l:^ U 7'x><^*&5^<!:¥*£jSfi?5':2. 8 ^ m(7)||$& 

t LT#-;/:5';^^BlC^^Lyto i:J:i^T\ 3 ^PBmii^(C 1 6 5 rtDf?!! 

§fi)^T'T i -0^r#*&i:i-5)ffiriS5^i^{b^i|^llw*fLr6ift{b^'J^x>3. 

(3) ^^.N o. 3 

f^-ttSSa^^ 1 5 y m t LfCc T/U:35^>'US3JW VTn t°yK7)^ > T/U 3 •> 

COH^SCTD^^j^^rf'^^T/Uri^Js^i^ Kl l;*tLZS£fb^i;^X>2. 7 7, mi&O 
. 8 3<D||l:9J^r-^g^L. ^f^/U3:^/i.>r lg^b>^^^^*3J:U«:^^''^T 
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(4) «»5No. 4 

1 6 5t:(7)M?r3 O^Kn*:#ft»tfco ^^*2yt^iT•|S^^II(^*flfi)t^SlJ^Lfci: Z 

(5) I^^No. 5 

?<.^®(i*i1«WN"Jtt±;fT-^®ffi$^:2 y mt L/-Cc T/u^^r /ug/i^-r :/-f^jV(n 
1.3 9, HiSO. 8 3(7)|ri:fiJ^X'jl^L, d{^->U'>\ mt/ ^ i^^'H^Xf^ 

;i^2. 5. mi'o'TSU. ST'^O, ?sgt)!ij?$ (1 3 0 y mX'fcoy-o 

(6) ^i^N o . 6 
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yx><7)i^5|5€rf^^>T/W=idrv K 1 IZl^t L 'mt"^ V ^ f > 0 . 2 3 O^fiflj 

(7) is^i^No. 7 

S'Jtt±lfT'Sffim$i£r2 Aim,!: X^tz, f^-^ffilcftS 0§(O/!; K^iJ*: t f^-ft 
^S*a$^ 1 0 /i mi: LfCo T/Udr/US7)W tVKT^^^^^T/un:^'^ K i: 

lS(75r;)7tc^^5'^Tymdr-> Kl(C*fL-5{t{l:^'j7-T'V3. 0 5 . . 9 

SPdt^y^x^S. 5, HISS. ST'Sj^). ISt^/f $(i2 0 ju mT'fcoyc„ 

(8) |5tS^N o. 8 
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z.m'c=^')rf'fv2. 7 8. mi&o. 8 3(7)gi:Sij^T'rS^L. ^xu-^^. itfl: 
■rnt. ^WftllWAfj^-C'T i -OiSr#f&i:-r5«l<tiii5^^fL^'t^5 1 IwitL- 
(9) ^SINo. 9 

1. 5 /imC0miSc0|»^^^^>TyU = dr->KllC*tL-iiiii^k:^y7'-r 1. 3 3 
(10) l*^N o . 10 
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t^i 8 O'er- 3 0 ^ri\(7yi]mmm^mmLtio i}mitS:m'ik(r>^m(r)mfii=km'^L 

(11) K^N o. 1 1 

(12) KS^N o. 1 2 
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?S?K^5^Sfctt5i: LTiS^L^^L/-, ?>:v>T\ 1 8 CCT 3 0 5^-<7)JDS»i4& 

(13) li^iS^N o. 1 3 

:^^E{Cl?$ 1 0 ;i m(7)C u > •;/=5r*aigSrJgLf-„ 2*:V^T', t°>^mi:^yi5' 
;^^S<n]K:^lCAP I - B u 1 5 A2lC*B^-r5=i>X>;7y K^^l^ >^^*{iiffiiffi 

( 1 d m ■-' ) 1 1^ 2 0 g cOfi)^-C-^:ftf t fCo 

SeiC/T^-rj: 1 2l5]g(0*«{tltT-@g(D^^i-#7)S|g*!)ibn, ^/c. «M 

T\ p;f^fa§*T'*ffiiZ>ti'J: H/P^'Sriiii^^ci: 1 3 Is] a (7)^Sf^^•itT- 

(14) mm'N o. 14 

±lf-C^®m$*2 /i mi: Lfcc # 8 0 §(7)-9-y KSr?*: t f^-ft^Sffi^ 1 0 ax 
L^#"-y ^ :^^®lwlf $ 1 5 m<75«|gf^:^:</>«Lg^]5gLfci„ f 
:/^® <!: # y :=^^®(7)^;'5-|CA P i - B u 1 5 A 2 ictii-TS = K^' 
D;^^^{i®ft ddm^' ) ^fi 'J 2 0 g (DfiJ^T-'M^ L^Co 

^6 ic?n-r J: 9 Iw, 8lH]B(n|fg{^|-t7!)»(b@-^</)^^Mt;ii5g^L/:i;4>¥An^ll 
]5£LTt^^.<Sr^i!3cLfio L*»L. 1 1 HI g (^i^«^)B#{zJi{^-# 7J^|gy) P^n, 1 2 IH 

i^Wi^<r>^E.^'k^i-i>ztA'^X^fj:f)-^tz 
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immm 2 ) 



«7 



No. 


c 


S i 


Mn 


P 


S 


C u 


N i 


C r 


Mo 




A 


0. 24 


0. 30 


1.30 


0.02 


0.01 


0. 04 


0. 07 


0. 17 


0. 04 


mmm 


B 


0. 25 


0. 25 


0. 80 


0. 02 


0.01 


0. 04 


0. 05 


0. 95 


0. 18 




C 


0. 14 


0.30 


1.00 


0. 02 


0.01 


0.04 


0. 15 


5.0 


0. 04 


cvm 
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^8 







* -y ^ ;^ 


No. 










1 


AsM(R=3) 




AsM(R=3) 
P-Zn(t=5) 


Ti-0(M=1) 
MoS2(M=l) 
aiS(M=l) 
t=40 


2 


AsM(R=2} 




SB{R=10) 
P-Zn(t=lO) 


Ti-0(M=1) 
MoSa (M=3) 
mi!:MM=2) 
t=10 


3 


SB(R=10) 
P-Ca(t=5) 


Ti-0(M=1) 
MoS-j (M=5. 5) 
Sf8(M=3.5) 
t=20 


AsM{R=2) 




4 


SHB(R=15) 
P-Mn(t=10) 


Ti-0(M=1) 
MoS.: (M=5) 
IIIS(H=1.5) 
t=20 


AsM(R=2) 




5 


SB(R=3) 
P-Mn(t=5) 


Ti-0(M=l) 
MoS.(M=3) 
t=8 


SB(R=3) 
P-Mn(t=5) 


Ti-0(M=1) 
MoS.(M=3) 
t=8 


6 


AsM(R=2) 




AsM(R=2) 
P-Mn(t=3) 


Ti-0(M=1) 
MoS;>(M=2. 5) 
m§S(M=1.5) 
t=30 


7 


SB{R=5) 


Ti-0(M=1) 
MoS.(M=0. 35) 
t=20 


SB(R=5) 


Ti-0(M=1) 
MoS2(M=0. 35) 
t=20 


8 


SB(R=4) 
P-Zn(t=5) 


Ti-0(M=1) 
MoSi (M=5) 
aiS(M=l.5) 
t=10 


SB(R=4) 
P-Mn(t=5) 


Ti-0(M=1) 
MoS;.-(M=5) 
lirDMM=1.5) 
t=lO 


9 


AsM(R=2) 


Ti-0(M=1) 

MoS. (M=2) 

lliS(M=1.5) 

t=5 


SB(R=5) 
P-Mn(t=5) 


Ti-0(M=1) 
M0S2 (M=2) 
IIIS(M=1. 5) 
t=5 


1 0 


AsM(R=3) 




AsM(R=3) 

P-Zn(t=10) 


Ti-0(M=l) 

MoS=(M=6) 
mi'^ (M=3. 5) 
1=20 


1 1 


SB(R=10) 
P-Ca(t=10) 


Ti-0(M=1) 
MoS j(M=0. 25) 
t=25 


AsM{R=2) 


tit 



(a) AsM:WS'l, SB:t>^•7'7XK SHB: xa^h?" 7Xh. 



P-Ca:iSK*rt'yi)A. P-Mn:^^?^*' P-Zn : 
R:%Sfa$Rinax(fim), t : ^mn: ( /u m) , 
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^9 



No. 














1 2 


SB(R=10) 


MoSj (M=1) 
t=20 


SB(R=10) 


^xmfll(M=l) 
MoSu (M=l) 
t=20 


1 3 


AsM(R=2) 




N(t=2) 
P-Mn(t=15) 


(M=l) 

WSi(M=l) 

t=35 


1 4 


SB(R=10) 
P-Mn(t=15) 


MoS. (M=l) 
t=30 


AsH(R=2) 




1 5 


AsM(R=2) 


(20R/din-) 


AsM (R=2) 


Cu-P(t=10) 

(20R/dm') 


1 6 


AsM(R=2) 


(20g/dm-) 


SB(R=10) 


P-Mn(t=l5) 
(20R/dm-) 



^1 0 



1 - 1 osa 




I llelg 


mi^im 4 0 o'er- 2 4 H r »n»A 


1 2 ~ 1 5IsI@ 




1 6[Hl@ 


^<a;iTSfS5<i-ft{t. 4 0 0r-C2 4Hr 


1 7~2 OleJS 




2 1 [5]g 


1^^S.',ZXmt^-fm. 4 0 CCT- 2 4 H r 


2 2-2 5(Hia 





•tf£t>h. ^ 1 0\Z7hirX. ^Iw, l~10lH]i. 12~15lHl@. 17~20 
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^1 1 



No. 



10 



11 12 13 14 15 



16 17 



18119 



20 



21 22 23 



24 



25 



O 



o o 



o 



o 



o 



o 



o 



o o 



o 



mi 



o 



o o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



X 



Ml- 



o 



o 



o 



o 



o 



o 



o o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o o o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



c 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



1 0 



o 



o 



o o 



o 



o 



I 1 lO 



o 



o o 



o 



o 



o 



1 2 O 



o 



X 



1 2lH]gco«i5fi-(tfi^a 



1 3 



o 



o 



o 



o 



1 2\3iB(DmHii&^S: 



1 4 



o 



o 



X 



1 2^S<nmHi-fi^S: 



1 5 



o 



o 



1 2[H]gco|ifif^-;ta:^£ 



1 6 O 



1 imM}MMM^ 



( 1 ) K^N o. 1 
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(2) ^ilNo. 2 

mi 1 ii^Fi-J; -5 ic, mi o<D2 2[H]g(7)iMSfi-;t • mi^^m-ixitm^^i^^(r> 

^±f)m< BiiiJXh'^tLo L/rL, 2 3lHlB(75i|?iff^-(tB#(C^{^§;5-^|g^Lfco 

(3) I^^No. 3 

mm^\i±±ii'Xmmm.^i:2 fimt LtZo 8 0#(7>-9-:^ K^P^tf^- 

=5rv'Ki:, ¥1^M;5U. 8 ^ mtT^ZlSit^L^ i; T'T-'ytT^^^^ii^piAji^ig^iJ 2. 5 
/i m<7)llf&<Oi|^5^^f-^>TyU3:Jr-> K 1 lc*rL-S!ifb^ U 7'x:/3. 0 6, H 
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uamLfzi sorwgija^i sj^rnvx^^m. ^izm^Ltzi 5 ox:(r>mm.^fix 
L-m.it'^*)yy'>5. 5. His 3. sT-fco. ^mm^it2 0 u mX'h-^fz. 
miExh^tzo 

(4) I^^No. 4 

f1-lt^Sm$ 5r 1 5 ,i mt L. -?:<7> t">^S{C{l:j5£^!aST'J?$ 1 0 mcOjSlgfe-^ 
•> Ki:, ^i^)3^fl75^4. 6 mCT^-erUb^lJ :/7=>cO^»5S<!:Spi$jmfl7iU . 3 /i 
0. 8 SO^Ml^T'^g^L. ^^/uaif^/u>^ h>, Jgfk^^i->*JJ:Uf:7'^/i' 

m.Lfi 1 5 ort^^Aia^ 1 o'T^m^x^Hiifz. m^^mx"}^m:f3^i--y'yj^^m(r> 

MlEXih^tZo 

(5) p:s^n o. 5 
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, ::^<Rili: 8 mT-*>oyi. 

iilE-C'ifoo/ic 

(6) IftStNo. 6 

lll&(7^^^^^f-^>'7'/i- = d{.i^ K 1 !^ T'f':/ 1 . 3 9, HiJJO. 

^ 1 1 C^ni-ct ^1002 4lHlS(Oitfi5fi'lt • 

(7) K^No. 7 
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t i> 2 0 p mX'hotL, 

^ 1 1 {ZTT-rx 9 ic, ^ 1 0(7^ 2 5[H]c7)ii$fTttt . mibiz^3\.^x. m-^^<^^± 

(8) KSlNo. 8 

xminLflo <k^'X\ ■k%.'pX'3mr^iikm^4kizmm.Lft\ 4 ox:(Dmm.^2 0^ 
tztz^. t^^itnmm^xT i - o ^'^^ t-r ^mmm^^it-^'^ i ic^tu 

^1 1 (C/T^i-J: ^(i, mi 0(r>2 5\3i(DmHii ' mif>izirs\.^x. mH^<r>¥^^ 

(9) fi^i^No. 9 
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-7y:ff>mm%:mfiiLfio Mil. t'ymmtmm-7>'tfi^WLm(D±mzT;i'^ji^ 

it'evyfyi. 3 3, Hl&i. 0(75^i:Sij#X'rg^L, 

1^1 1 iiTi^-rj; ^1 o<r>2 5m<r>mn\i ' mt^)izi6\>^x. mH^(r>m± 

MIEX'hritlo 

(10) KIS^N o. 1 0 

a«f±±(fco^ST^sa$^ 3 (imt Lfzc y ^ y^mmitmmm^\i±±ifx' 

3 mt L, ^(7);j< -;/ ^ X ^® tcMitamt-m ^ I 0 /I/ mCD«|^ffi|S 
q^i^^StlTi'^ 3 . 5 ju mCOreftfL^ 'J ^T^>'^7)f»5t^i:5pi5}*^S;J^3. 1 m(7)mi& 

mfn'*^3. 5T'*)*5, l±2 0 /i m-Cfc^/i, 

SI SI 0(7)1 5I5]@(7)*$fTtit • ^*!)(^|g^T'{l^fi-t(7)|| 

(11) S^StN o. 1 1 
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tt«FBiJtt±lf-C'^Si|fi^ ^ 2 ^mtLtlo t'^mmitlt 1 8 0^(D-^> h'^^X^ 
{^•(t^®ia$$r 1 0 nmtL. ^(OfymmiZitMrnX-m^ l O ^ mCO«?K?* 

mi ui^i-ctoii. ^1 ocoi 6iH]a(7)iigf^;t • mtbi'fm^X'itm^^ff^m 
. m-^ii9^(r>f^'^^^^£hmzmjh^hJi^i7\tmiEX'h^tzo 

(12) l*:S^N o. 1 2 

corI?i5^^«{C^S£<!: LTK^^L^^^Lf-o 7X^'X\ Iti^^^ 1 8 0^^- 3 0 5>Fb1(D^D 

^ 7.m<D\,^-rnij. t'nmnn&^\'^x':i^n'^^'ymm i iznLz.m.it'tvyv'y 
mi i{Z7f:-rxoiz^ 1 2\3iE(r>mHnxi^m(r>mH^A'^mi!bhti. ttz. m 

nx'mi^^t)'^^±Ltzo 

(13) ^I^N o. 1 3 

m 7 {Z7r-i-mmmm(r>u cm^',zTii<DmMm.^i}&LtZo t'ymmitmw.^ 
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3 5 mT'^jo/Ho 

(14) litS^N o. 1 4 

m^'^T^SiLx. '>3fU9'-mzm^<r)ms.^^^i-hzt^-x^^iy)'^tz„ 

(15) KSIN o. 1 5 
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ZX\ ^^{^g^T-^iitfct ^iSSfi-lt h/U^^il5J/)fc> - 5, 1 3 [n] BOSS ft It 
(16) K^No. 1 6 

mi iZ7ii^mmmm<r>m^izTu<r>mm^mi:mLtz, t'^mmamumwut 

±lf-C^Ea$%2 ^mi: Ltz. # 8 0S(7)■t^> KSrO^t^Jt^Eilt $ ^ 1 0 

LtZc '{k^'X\ t'>mmtM^-^ytfywm(D±m(r>JXl7izAP i - Bu i 5A 
2{zm'^-r^=^'^^<^y K^U ^€r^{i®^ (1 dm^' ) '^tz^m2 0 gOfiJ^ 
X^lfiL tZo 

mmLx^m^mmLtzo ltj^l. i i\Bis(7)mibm\zim^r'mthhii. 12 

(^fi : 7-r>1^. 1*1)1:: 0. 4 0 8^:/^) CD;J< ^ 7.^S^ t'^SSiC 

!^-^mwi<nmm^mimf&Ltz. mi2. i sizmmmmcomf^-^Tm^m^^t' 

<Dmm^m^W^7r.-to ti:t-3. mm\Z7nir^fl^Nv. 13. 1 4{1C u*!)o#*a 
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^1 2 



urn 

No. 














1 


AsH(R=3) 




AsM(R=3) 
Cu-P(t=7) 


MoS2(M=l) 

iirDMM=i) 

t=40 


2 


AsM(R=2} 
Cu-P{t=10) 




SB(R=10) 


Si-0(M=1) 
MoS J (M=3) 
IIIS(M=2) 
t=10 


3 


SHB(R=15) 
Cu-P(t=10) 


Ti-0(M=1) 
MoS. (M=5) 
mib'(M=1.5) 
t=20 


AsM(R=2) 




4 


Cu-P(t=5) 
SB(R=3) 


* HU'Mfli(M=l) 

MoS'>(M=3) 

t=25 


Cu-P(t=5) 
SB(R=3) 


tH;F"m)ii(M=l) 
MoS. (M=3) 
t=25 


5 


AsM(R=2) 
Cu-P(t=10) 


^£L 


AsM(R=2) 


1* */«tfli(M=l) 
MoS.(M=2. 5) 
mrD'(M=l) 
t=30 


6 


SB(R=5) 
Cu-P{t=10) 


Ti-0(M=l) 
MoS;!(M=0. 33) 
t=10 


SB(R=5) 
Cu-P(t=10) 


(M=l) 

MoS.(M=0. 35) 
t=20 


7 


SB(R=10) 


Ti-0(M=1) 
MoS-.- (M=5. 5) 
lllb'(M=3. 5) 
t=15 


AsM (R=2) 
Cu-P(t=10) 


^£L 


« 


SB(R=4) 
Cu-P(t=4) 


Ti-0(M=1) 
MoS-.(M=4) 
mf3(M=l) 
t=5 


SB(R=4) 
Cu-P(t=4) 


Ti-0(M=1) 
MoS..(M=4) 
lll&(M=l) 
t=5 


9 


Cu-P(t=l5) 
SB(R=10) 


t ')x-T;l4*-1;y(M=l) 
MoS. (M=2) 

t=25 


AsM(R=2) 


t£L 


1 0 


AsM (R=3) 




AsM(R=3) 
Cu-P(t=10) 


xf> *i'(M=l) 
MoS.(M=6) 
lirDMM=3.5) 
t=20 


1 1 


SB(R=10) 


Ti-0(M=1) 
MoS. (M=0. 25) 
t=25 


AsM(R=2) 
Cu-P(t=10) 





(i£) AsM:WHiK SB:t>^■7•■7X^, SHB:/37h7'7XK Cu-P:Cui6ot 
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«1 3 



No. 




y tJ' 7> 










1 2 


SB(R=10) 


MoS. (M=l) 
t=20 


SB(R=10) 


1* ^•>«tfli(M=i) 
MoS-.. (M=l) 
t=20 


1 3 


SB(R=10) 
P-Mn{t=15) 


i*^>8tlll(M=l) 
MoS. (M=l) 
t=30 


AsM(R=2) 




1 4 


AsM(R=2) 


(20g/dni-) 


AsM(R=2) 


Cu-P(T=10) 

(20g/dm-) 


1 5 


AsM(R=2) 


(20R/din-') 


SB(R=10) 
P-Mn(t=l5) 


(20g/din^') 



R:^®ffi$Rmax(/um), t:M8IJl(^m) 

M:x,t. ^i/tttm^J^lWl* ')T:hW;h'ttr)!l«rl <!: Lfi i: #tn§^ft<o|B*f1i, 



^ 1 4 ;c j^fi- 1 ^ b iciiJg <^ It t>t r5iL ^ 

«1 4 



No. 








8 


9 


10 


11 


12|l3 


14 


15 


16 


17|l8|l9 


20 


21 


22 


23l24 


25 


1 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


X 












2 


o 


o 


o 


o 


0 


o 


o 


0 


o 


o 


o 


0 


o 


X 










a if 


3 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


A 




4 


0 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 




5 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


A 










6 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


A 


a» 


7 


o 


o 


o 


o 


0 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


0 


o 


A 


mj 


8 


o 


o 


o 


o 


o 


o 


0 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


a» 


9 


0 


o 


o 


o 


0 


o 


o 


o 


o 


0 


o 


o 


o 


o 


o 


o 


o 


A 


a» 


1 0 


o 


o 


o 


o 


0 


o 


o 


o 


o 


X 


















s» 


1 1 


o 


o 


o 


o 


0 


o 


o 


0 


o 


X 




















1 2 


o 


o 


0 


o 


A 


X 


























1 2[HlS^«ii-!t^S 


1 3 


o 


o 


o 


o 


X 




























1 2(5]B*S5f^;t^S 


1 4 


o 


o 


o 


o 


A 


X 


























1 2\B\Sm^iiT-S: 


1 5 


A 


A 


A 


X 


X 
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(1) ^i^No. 1 

3 mi: L, -ti/^*' -y ^ ^^ffi;i^«?«6o t T'Ji:^ 7 a m<r)C u i^o#l^ 
ff^BKL/io 1E(;^(7)±®{c^li)5^^a/4^ 2 0 0 0(7)7i y-yujttflli:, ^pi^jgg 
5 ,/ mCO-Siift* U :/x:^cO*^^i:5pl^^g755 3. 5 y m(7)|||S (7)155^5^ ?r 

. ^mmtSltA 0 ^ mX'^ofCe 

(2) IstS^No. 2 

•> K i . 1 . 8 /i m<75-il{t^ !J ^■r>0!^5fei2;^i$jfeiti;)*x2. 8n 

m(Dmi^(7m^^-> =3>T/u=»:^-> K 1 ;z*tLZ5i!t{l:^ y :7'-7='> 2 , mf^ i . 

3 3<7^«l:fiJ^X'^S^L. :Sr->^>. ig{b>f-W'>ii3ctU^7''^/WT/l^=>-/K7)?l 

^1 4(C7n-rj: 9ii, s 1 0(7)2 ossoiffif^it • i^fc{^m*T-{Hi{^$<7)« 

(3) KS^No. 3 
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««fNiJf±±lf'T?«SDa$S'2 <imt Lite t'^^^liU 8 0#<7)'>3 y \^^^^ 
f^tt^Bm$?r 1 5 umtL. •?:<7)ey^®{cmft?«6o$T-)?$ 1 0 u m(DC u 

Ki:, ¥^mi7J'^2. 6 y m(7)-Sii{|:^'jyx>c0^5fei:3iil*j^gj)U . 3 y m 
</)ll§S<7)t»*=Sr^^^T/b3:s?--> Kl lc*fL~B!i{t:^yyT':/3. 0 6, IliSO 

L/;: 1 5 or(7)#Aa^ 1 0 'T^fSi^X^ HUtZo Itit^K^iX'C u i6o #® (7)±® 

11:$ II 2 0 u mX'h^tZo 
^1 4 11/7^1- J: 9(1. ^1 0<7)2 4[5]co^ii-(t • liJ6{^II^T'(i^{i-#<7)|g^ 

(4) l*:S^No. 4 

^X'W-^ 5 At mcnCuf>':3^1^ff$BgLfCo ?>:l/^T'-?:<7)25?:^(7)^ffiiZ # 2 4 0# 

yxv-cTj^^T^^TKy-r ^ KWfliijcwL-iiitib^y yx>3(Difafii^-C'zi'g-t 

MlEXh-ntlo 

(5) KilN o. 5 
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n 1 iZ7jk-rmmmm<r>i3^ cmmzuT(r>mm^m*:t&Ltz„ t°>mmitmmi± 

^(7)#5/^;^^E(c5pi^^^i:7iU 5 0 0 0 w^^J^dr i^tttBi i: , 

n 1 4iC7f:i-j: ^ 1 0CO2 1 ii]g(75i«{^-{t • mihi'^mtvitmi'f^(r>^ 

(6) fitS^No. 6 

^^ffitw# 1 2 0*</)-»J-:/ K^ro^^i^-lt. 5 M mi: LfCc ^ 

tilliC u o # ^<D_hS {I Tyb:Sr /US ;5^a:^/K7)^ 5^ ^^T/Wndrv K <i: , ¥1*J^ 
1 . 0 ju mCnZLmt'^ ') T't-'^^co*^^^^^ ^ > T/u => df- •> Kl IC*rL~5iS^b 

<r>±miZW-i^j^^mt'^ 1 5 0 0 0 (7):1f y T 5 K-f 5 Kmfig t 1 . 0 /z 

mLtztz^. \::°ymit^^my)'^wmw]'txT i -o-^-i-feti-sffiitiiJi^^fb 
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(7) fiti^No. 7 

0 ^ mOC u 46o t^^fl^/S Lfco t°>^®|±« 8 OS(75-9-> K^q^^t ftlt^E 
iffi^^ 1 0 ;i mi L, -?:<;5 t">^®|ZTyU#/WS;5W Vfn hVK;> ^ ^ > T /U = 
•> K . ¥15J^S;5U . 8 mcD-gglk^ !; 7T^><7)^^5j^t 2. 5 

tglw^)D®Lfil 5 Ot:<7^l»lia^ 1 S^iajP^Jtf'tlt, MIC. l O oro^AESrS^^ 

^ 1 4 ICTH^J; ^1002 4lHl<7)i^M;t • %^}fy\'^mt.x\-tmn^(r>^^ 
( 8 ) No. 8 

^mmzn 1 8 0#(7)^^:/ K^rq^^tftlt, ^K:^^ t.^®fi$^4 ^ mt L/i, ^ 
<n^:ff<nmmzmMth>-:>^X'W-^ l O mCOC u J^o ^S^JfM LfCo 5E(-^(0 

?J^:^(7)C u *';o #®(7)±gD(CT/Udf-yUS;5';7°D tVUOf^^ y T /I' =1 dj- Kt, ¥ 
^^>T/U = :Ji^-> K 1 ICitL-SSft^ !J ^•r>'2. 22.miJ^0. 56</5|tfiSiJ 
LT^^LTto ±%^X3mmMi.m.^ikiZl]mLtzl 4 0°C(Dmm.i:2 0 
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m 4lZ7r>-r^i\z. ^1 0(7)2 5m<r>miH-f • ^i6^Iio^^■v:, m-i^(r>^± 

(9) ^^No. 9 

®a$?r2 a; Lfc^, mftif^otT'll^ 1 5 y m<DC u # 1 ^rB;* L , 
y:^l^-r'C u i6o§lco^®|-« 1 8 0#c7)-t^> KarDi:#{^-(t, ^®ia$^ 1 0 u 
mt LfL'ik. -?r<7)C u *')o#l<7)^®(-:9-^ft;J> 5 000-15000 <7D;Jf!;:3i 

2. HIS 1 (O^fifiJ^T'fS^L. =5r->u>. h/b3i>jb^J:t>V5^/u^^/U';r h:/ 

(C*fL~5£^k^y yx>'2. IIIS1T'#)'9. ^mW- ^ \t 2 ^ u mX' h fz 

o 

(10) Kg^N o. 10 

^Jf^figUyCo M(w-5-(7)±S(c¥i5}^^fi;5': 1 5 0 0 0(7)at;ifdr'>tttflii:. 
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T±hy. y''f-^\-T /\^=^-f\^(Dmm^^m^t Lxm^Ltz. 

(11) ^^N 0.11 

0 ^ m<DC u «6o$l^fl^F5)cL/lo 18 0 #C7)H^> K^Di:#fi-lt, 

/u 3 df^ K i: , 6 m m<75 "Sg^b^ LI ^/Tyws 

•{k^'X\ iz^^X'smrnmmmizi 5 o''C(Dmm^3 o'7^mvxtH\itz. 
mxcuis/)^^m(nmmizmf&^titzi^r^mmmKfi^^-mmLtztz:b. -^^m 

0. 2 ST'^jiy , I$mi?^ll2 5 /i mT'*)ofco 

^1 4lc^i-J:9lc, ^1 0(7)1 6[H]g(7)^f^it • ^ii^^^ll^T•^i^^^•#(7)|| 

(12) KSIN o. 1 2 

<7)7J^:^C7)^E(CJpl^)^^l:;6n 0 0 0 0CD:i:;Jf=)r->«tfig<i:, 1 . 8 m 

miD-mfi ') yT'x^m^^jiTf.^'^mm i ic^ttL-iss^t:^ v -/fv i <75ifs 
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(13) ^S^N o. 1 3 

(tr^Bm^'lr 1 0 /i mi: L, 1 5 n mO^K-r :/^tSi 

^J^sStL. ^<7)±m:t?:35^->tttBii:¥15j'K[m;5U . 8 li nKT^ZlSSft^ y 

(14) iSt^No. 1 4 

5j^"-y x^BlCli:^ 1 0 It m(75C u J6o#^!a^^J£ t/io i!>:V^X\ t:°>'^®i;J^" 
y i';^^®(7)7jJ:^icAP I - Bu 1 5 A2(cii^i-5='>/<'i'^^ Ki)''') ^^^^{55: 

Sffl ddm-' ) i/i«9*«]2 0 g(7)fiJ^-C-^*Lfco 
^1 4tC7j^-rj:9lw, 1 2la]B(7)ifJiffi-ftT'eit(Oj||#^75S|Si6P,n, ^fc. ^ 

(15) ttS^N o. 15 
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Lflo l^^mtmfSt-ry if >^JI^<n±.m<r>lSLlj {ZAP \ -E u 1 5 A 

2UtS^i-6='>^^'?> K^y ^^maS^ ( 1 dm^' ) ^ti^ft!^2 0 g </)fiJ^ 

U±coj: C ui6o#|SElli(0±|ztttliifc5i/^liT i -0^'§-*&i:i-S*l1t 

ft (A) i:. -Bg<k*y :7'v'>'illl&(7)^tf(O^Wl: (B) iwfCfiJt (B/A 
) $rO. 3-9. (xnmm^bLfz.n^'tio. i-9li, 

(»Jg^')4) 
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^1 5 





A 


XxT'J >MC a (S^ft:ffi:i85 mgKOH/g. ±:gS{i;50 ragKOH/g ) 


B 


tI-U-OKB a {mtm-m ingKOH/g.^iIgfiB:30 mgKOH/g) 


C 


A/u^^>i$L i (Sl{bffi:220 mgKOH/g. :tJgSfiI: 40 mgKOH/g ) 




A 


/x/U$^>S^f-tr^'K^ft:{i:i20 mgKOH/g) 


B 


y^yy-OUv'y^ : 300) 


C 


y / U > («^{tffi: 100 mgKOH/g) 




A 


mKfitffl (40^*,!;]^ : lOcSt) 


B 


a :t U7 ^ > : 22cSt) 




A 


vV-'U-t--7$' U>;^/W;}t:^ggC a (±J£Sffi : 300 mgKOH/g ) 


B 


^5'}fi;^'U7^>g$B aJg : 70 mgKOH/g) 


mm\ 


A 


-mt^ 'J 7'T-'> {^i^Wtkl. Bum) 


B 


His (¥*?jra0.5,«m) 


C 


Mo vy-f-^i'^Tf-y^j-x-^— h 



«1 6 







Yl 


Y2 


Y3 


Y4 


Y5 


Y6 


% 




A 


10 


20 


36 


28 




50 


B 




10 


44 




10 




c 


30 














A 


10 


20 




12 






B 


10 


20 


8 


6 


50 




C 


10 


10 


4 










A 


26 


20 




12 


22 




B 








6 








A 


4 




4 


3 


4 


20 


B 






4 


5 


4 






A 








28 






B 












25 


C 










10 


5 




ftfi ragKOH/g 


110 


87 


150 


74 


20 


113 


^laSfffi racKOH/g 


29 


16 


46 


20 


37 


85 




3.5 


9 


19 


5.5 


4 


12 


^17 




XI 


X2 


X3 


X4 


X5 


X6 


m 
fig 






Yl 


Y2 


Y3 


Y4 


Y5 


Y6 


©*% 


50 


50 


25 


65 


50 


40 






A 


B 


B 


A 


A 


A 


B 




50 


50 


75 


35 


50 


20 


40 




teS cSt/40'C 


15 


10 


5 


17 


25 


25 



(it) A ?gSlJB:fll«|«a 
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^1 8 



warn 

No. 


















1 


AsM(R=3) 




Rp:Yl 
t=10 


SB(R=15) 


*i/fit)il(M=l) 
MoS-.. (M=3) 
t=40 


Rp:Yl 
t=10 


2 


SB(R=5) 
P-Mn(t=10) 




Rp:Y2 
t=15 


SB(R=5) 
P-Mn(t=10) 


)ii(M=l) 
MoS-.. (M=2. 5) 
t=25 


Rp:Y2 
t=15 


3 


AsM(R=3) 
P-Zn(t=10) 




Rp:Y3 
t=40 


SHB(R»15) 


Si-0(M=1) 
MoS2(M=3) 
t=20 


Rp:Y3 
t=40 


4 


SB(R=5) 


Ti-0(M=1) 
MoS. (M=3. 5) 
t=10 


Rp:Y4 
t=15 


SB(R=5) 
P-Mn(t=8) 


Ti-0(M=1) 

MoS..(M=3.5) 

t=10 


Rp:Y4 
t=15 


5 


AsM(R=3; 


Ti-0(M=1) 
MoSl(M=3) 
lliS(M=1.5) 
t=15 


Rp:Y5 
t=15 


SB(R=10) 

P-Mn(t=15) 




Rp:Y5 
t=15 


6 


SB(R=10) 
P-Mn(t=8) 


n *^«tiii(M=i) 

MoS;: (M=3) 
t=lO 


Rp:Y6 
t=2 


SB(R=10) 
P-Mn(t=8) 


MoS-. (M=3) 
t=10 


Rp:Y6 
t=2 


7 


SB(R=5) 
P-Mn(t=10) 




Rp:Y2 
t=15 


SB(R=5) 

P-Mn(t=10) 


)ii(M=i) 

MoS..(M=2. 5) 
t=25 




8 


SB{R=10) 
P-Mn(t=8) 


-t. ^x»tlii(M=l) 
MoS. (M=3) 
t=10 




SB(R=10) 
P-Mn(t=8) 


X* *->1Stfli(M=l) 
MoS. (M=3) 
t=10 


Rp:Y6 
t=2 


9 


SB(R=10) 
P-Mn(t=8) 


x-t. */«tlii(M=l) 

MoS.(M=3) 

t=10 




SB(R=10) 
P-Mn(t=8) 


1* *>m)ii(M=i) 
MoS . (M=3) 
t=10 




1 0 


AsM(R=3) 


r/>^ f)-yyrn: (20g/dni-) 


SB(R=10) 
P-Mn(t=15) 


')>l>'rn:(20g/dro=) 



{&) AsM:WSiJ. SB:f>h"7'7X^, SHBi/avhy'yAh 



R:^Ea$Rmax(|iin), f.^mW-iUm) 



^mx\ J I s-2 2 3 7 1 lc^^$i^Tv^5^g7K'«ISKI^Sr^T^^ 3 3 6ifi!Fffl 



- 60 - 



wo 01/16516 



PCT/JPOO/05661 



^1 9 



1 - 1 OlHlg 




1 lielS 


m-^ii'i^ 3 5 0'X:X' 2 4 H r Dm 


1 2 ~ 1 5 S B 




1 eiHig 


%\^\zxm■^^^^^. 3 5 orr- 2 4 H r 


17-2 OSg 





^ 1 9 IwTF-f J: 0 l~lOlslB. 12~15[hIS. 17-20 

[£isii^?a(wT*$fi-{t • If i^^?ti^. iiIhi@. i 6 (h] i {i^ja;cxi$M 
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^2 0 



No. 


*i 






: : i 






7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


1 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


±13% 


2 


o 


o 


o 


o 


0 


0 


0 


o 


o 


o 


o 


0 


o 


o 


o 


aw 

±10% 


3 


o 


o 


o 


o 


0 


0 


0 


o 


o 


o 


o 


o 


o 


o 


A 


±10% 


4 


o 


o 


o 


0 


o 


o 


o 


0 


o 


o 


o 


o 


o 


o 


o 


Ml- 

< ± 10% 


5 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 
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